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This collection of case studies in systematic software development is a welcome 
addition to the literature on the use of formal methods, and the Vienna Development 
Method (VDM) in particular. 
it is a collection of thirteen papers by ten authors. All of the authors have had 
a close association with Manchester University and one of the papers (Chapter 3) 
presents a case study from industry. As the case studies are independent, readers 
can select those topics that are of interest to them. 
Although a number of the papers only use VDM as a tool for describing systems, 
a significant number tackle issues of systematic program development and include 
proofs of correctness. In the case of, say, the development of a unification algorithm 
in Chapter 6 the proofs are close to the level of rigour required for mechanised 
proof, i.e., very convincing. It is the inclusion of such proofs in the book that makes 
it a significant evolution from the 1982 collection of papers on VDM: Formal 
Specification ad Software Development edited by Bjgrner and Jones. Such develop- 
ments signal the future of software development, especially for safety-critical appli- 
cations. 
The quality varies from author to author but overall the contributions are of a 
very high standard. The notation used throughout the book is, with one or two 
minor exceptions, consistent, but the glossary is incomplete, and some of the entries 
do not give adequate definitions. 
As the chapters of the book are independent, the remainder of this review gives 
brief comments on each chapter. 
Chapters 2 and 3 deal with databases. Chapter 2 gives a specification of a very 
simple, but real, database system, and then goes on to outline the development steps 
through two stages of data refinement to program code. Chapter 3 develops a 
specification of a more complex database system with the aid of entity-relationship 
analysis. I found this development rather heavy going. In part this is due to the 
complex nature of the system being specified, but in part it is due to the monolithic 
style of specification used. The specification dces, however, provide the only case 
study that makes use of suboperation promotion via the use of operation quoting 
and disjoint union. 
Chapters 4 gives a very readable description of, and introduction to a simple 
proof assistant. 
Chapters 5 and 6 both cover the development of (different) unification algorithms. 
In the introduction ts Chapter 6 the reader is invited to compare the two develop- 
ments. This would have been made easier if the basic notations for terms and 
substitution application, etc., had been made consistent, so that the differences in 
the two approaches were more visible, 
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Chapter 7 develops both the specifications and implementations of storage alloca- 
tion procedures. It pro;iides a good tutorial on the use of data refinement. An 
interesting aspect of the two development steps is that they are not (technicaiiyj 
refinements because they also introduce additional constraints on the allowable 
input parameters. Such developments are quite common in practice and need to be 
handled. 
Chapter 8 presents a good discussion of garbage collection algorithms using VDM 
as a vehicle for their explanation. 
Chapter 9 illustrates the use of VDM to give the denotational semantics of a 
programming language (the original application of VDM in Vienna). This is not a 
tutorial on denotational semantics but, rather, how to express semantics in VDM. 
But for those familiar with denotational semantics, it is more than that because it 
is not just a one-one translation into VDM. In particular, the abstract syntax is 
commendably more abstract than usually found in denotational definitions. This 
makes the presentation of the semantics simpler overall. The example language is 
well chosen to get through the major features of programming languages in just 20 
pages. 
Chapter 10 is a well written but fast moving description of object-oriented 
concepts. It could do with a few illustrative examples. The impression I am left 
with is that the semantics of object-oriented languages are more complex than 
conventional languages. 
Chapter 11 uses VDM to model the architecture of the Manchester dataflow 
machine. This is an interesting example in that it demonstrates that formal methods 
are suitable for describing hardware as well as software. It also makes extensive 
use of nondeterminism in the specification. The presentation of this complex system 
could be aided by more illustrative examples and a more intuitive presentation of 
the relations defining the machine operation. 
Chaper 12 illustrates the use of a combination of state charts and VDM to describe 
user interfaces. I would have found this more convincing if it had concentrated 
on developing a more complex user interface example rather than presenting 
detailed semantics and proofs of monotonicity of the state chart constructors. The 
latter are very similar to conventional programming language constructs and 
semantics. 
I found Chapter 13 on line representations on graphics devices a fascinating 
example of a nondeterministic specification based on the desired properties of the 
representation of a line. It is an excellent example of the need for a non-deterministic 
specification that allows the d,.., P4opment of a number of alternative algorithms, 
which although they produce slightly different results, all satisfy the specification. 
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